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Photos and Features of Chinese Industry, No. 46, 15 June 1965.
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TNA'S DIESEL PRODUCTION
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China's rolling stock manufacturing industry h2s been making a
flying development since the 1iberation. Muring the national econoriy
recovery period between 1919 and 1952, while the existing small num-
ber of repair plants were restored and the repair of engines and cars
advanced, planned designing and tri=l manufacturing began., The imi-
tative "Chieh-fang" (Liberation) model steam engine was made in Sep-
terber 1951, and the original "Ho-p'ing" (Pecce) model steam engine
was designed and constructed in October 1056, Thus, China redeemed
tersel? from the backward condition. By the time when the second
five-ysar plan begzan in 1958, the trial manmufacturing of diesel en-
gines, including the "Chien-she! (Construction), the "Hsien-hsing"
(Forerunner), the "Chu-lung" (Gient Dragon), and the "dei-hsing"
(Satel ite), succeeded. Their descriptions are as follows.

"Chien-she" IMade by the ChL'ang-hsing-tien rolling stock re-
pair nlant in September 1958; electric power transmissions 500 hp;
empty weisht A0 t; maximum speed 8¢ Xm/hr; all parts produced domes-
ticall:fo

. ffﬁsien—hsing" Made by the Ch'i-shu-yen rolling stock plant
in [ April 1959; electric power transmission; 2,000 hp; maximum speed
120 Km/hr; cruisinz range over 1,000 Knj 96, 2Km/hr when hauling 10
passenger cars. The engine, a joint effort of the Th-hsi diesel
plant, the Shanghal diesel plant, the Szu-fang rolling stock plant,
and the Wu-hsi rubber plant, is the 1,000 hp 12 v Fei-lung brand,
water cooling l-cycle, superchargef’attacﬁéd, 1,500 r P m 2-motor
l.oadinz,

"Chu-lunz" Made by the Dairen rolling stock plant in Septem-
ver 1058; for freight; electric power transmission; '},000 hp; over-
211 lenzth more than 33 m; 2-vehicle composition; two 2,000 hp die-
sels, run by 1,350 KV motor; thermal efficiency 287 hauling capaci-
' ty 3,500 t; speed 100 Xm/hr; cruising range 800 Km.

s Mlei-hsing"  lade by the Szu-fang rolling stock manufacturing
‘ plant in November 1959; hydraulic sower transnission; 2,000 hp; speed
140 Kn/hr.

The Ilass Production of the Three Types of Enzines

Recently, “he Dairen rollins stock plant and other units have
been mass producing three types of diesel engines which are running
on China's railways. They are the 2,000 hp glectric power transmis-
sion liesel for passenger and freisht on main lines, the 1,200 hp
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electric power transmission diesel and the 600 hp hydraulic transmis-
sion diesel, both for shunting and for plants and mines. Since May
196L, these diesel engines have been in trial operation on the Ching-
pao (Peiping - Paotow) and Ching-ch'eng (Peiping - Clhi'eng-te) lines.
Some of them, after 35,000 Kri, have been shown to be basically excel-
lent in function. While they are not summit products, their construc-
tion is fairly mature, and they are reliable models for transporta-
tion.

The Diesel Engine

The diesel engine was created in the 1.920's, In the 50's, the
industrigl netions in the world, ore after the other, stopned _makines
steam enzines and switched to disse” or elechiric ensines, esnecially
ohe United States, which, since the end of World “'ar IT, has been
using 2lmost entirely electric diesel enzines. This 1s =2lso true
wish the express trains on Japan's Tohoku Tine. China is attempting
to cateh up with the world tendency and aiminz at the early diesel-
izationr snd electrification of her weilweys, Jith the rapid develop-
ment of the petroleum industry in recent years, which furnishes a
favoravle condition for railway diesel-ization, the mass production
of diesel engines has become possible.

That are the strong points cf the diesel engine which attract
the special attention of China? The following is some information
gathered from newspapers and periocicals.

First, compared with the steam engine, the thermal efficiency
of the diesel is remarkably superior, The thermal efficiency of the
steam engine is 7% while that of tle diesel reaches around 2873.

Next, as the readying time 1s shorter, the start and acceleration
fast, and the operation speed much jreater, the transit capacity of
the diesel for the same line is at least 257 zreater; a run between
Peipiny and Canton will require only around 20 hours. Its transport
cost is estimated to be 307 to 357 cheaper than the steam engine.
One suonly of fuel and water will enable it to haul thousands of tons
of freight over 800 to 1,000 Km without interruption. Thus, it is
sultable for operation throush arees without water and coal, moun-
tains with steep gzrades afid lonz tunnels, forests, oil field zones,
ete., where the use of the steam erntine is imnracticsl. Then new
lines are constructed, as coal and water supply facilities are un-
necessary, the construction equipment can be cut in half, 20 million
yuan saved for every 1,000 Km, and the construction time shortened,
With the diesel, the working conditions of the treain crew will be
greatly improved, and 10,000 or more trazin and maintenance men dis-
pensed with for every 1,000 diesel engines. The greatest advantage
of the diesel engine is the great economy of superior coal. Accord-
inz to statistics, 1,000 steam engines consume around 3.5 million
tons of coal a year., 3By combined vtilization, besides producing
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coal gas, the coal so saved can be made into 260,000 t of tar and
over 10,000 t of nylon. Equivalent to over 300,000 piculs of cotton,
.the mylon  will solve the clothing need of over 10 million people,
Such is the important significance of diesel-ization on the general
development of China's national economy.

Adopting Sturdy Models and Concentrating Forces

In 1961, the Railuay Ministry decided to make diesel envines.
In barzly three years since then, the trial manufacturing of larse
ap diesels succeeded and their mass production began. That this
pover revolution of railway transportation was possible was due to
the apslication of Chairman Mao Tse-tung's strategic thinking of con-
centrazing superior forces for a wipe-out battle by China's indus-
trial departments. The main strength of this wipe-out battle was the
rolliny stock plants of the railway departments. In addition, other
railway, machinery, metallurgical, snd chemical industrial. plants,
totalling over 100 units from 9 departments, and more than 10 scien-
tific research units and universities participated. The Reilwey
Ministry organized a diesel engine small directing team. They close-
1y cooperated on production, technology, and-scientific research,
followed the principle of self-revitalization and arduous struggle,
mace use of the old equipment, and succeeded in creating a new pro-
duct.,

The heart of the locomotive is the diesel engine. There was
much argument about the model to be selected. The essence of the ar-
gument was whether to start from the practical, select first a steady
and solid model, and improve it afterward, or whether to depart from
the prectical and seek the advanced level still under study. In the
end, in view of China's current industrial level and railways, large
hp medium speed diesel enzines, which would not be the world's most
advanced products, but mature in structure and reliable, belonzing to
the medium-high class from the economic norm standpoint, were decided
on. Superior forces were concentrated to fight for ground, attempt
at early mass production, and satis’y the need of railvay construc-
tion. 'ith the training and experience thus acquired as the sprins-
board, they would undertake the study of new oroducts and catch up
with the world advanced level. The foregoing was the unanimous con-
clusion reached by the leadership cadres, technicians, workers, ex-
perts, and professors of plants, schools, scientific research orzans,
and use units concerned after repeated discussions. This policy was
proven to be correct by subsequent events, The selecion of models
suitable to the current conditions snd the early success of their
trial ranufacturing would create the conditions for tiie mass produc-
tion of diesel engines, and pave the w2y for the trial manufacturing
of the newest models of the é0's during the third five-year plan pe-
riod. While it might look like a detour, it was actually the fastest
way.
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Encircling Attack of the Ten Crucisl Foints

Compared with the steam engine, the diesel engine is much more
complex in structure, requiring over 70,000 large and small parts,
over 30 kinds of alloy steel, hundreds of thousands of processes,
high precision, and combined technology. For example, the engine
body is welded from over 300 steel plates of different thickness and
size. The total length of the welcing seam is 850 m, and the varia-
tion ater welding must not exceed 3 mm, On the other hand, China's
railway plants were slmost entirely old establishments of 4O to 50
years, with antiquated machineries, and without special equipment or
menufacturing experience, Most of the technicisns and workers had
never studied the diesel engine, and some of them had never even seen
one,

While gathering forces for a wipe-out battle in the manufactur-
ing of engines, the small directing team of the Railway Ministry con-
centrated on the complex and crucial parts and tackled them one by one,
For example, when the trial manufacturing of the high hp medium speed
diesel engine began, for a time | plants were making engines of the
same model simultaneously, on ground that it was a sure “method. How-
ever, the progress was slow. Upon investigation, it was discovered
that there was overlapping labor, and the strengths were actually
dispersed. Thereupon, the plants got together, analyzed the diesel
enzine, and picked out 10 ecrueial parts and 80 barriers. As many
of ther involved new technology and new processes never before tackled,
it would take a long time if all of them were undertaken by one plant.,
For exsmple, as the large aluminum castings, such as the air-sweep
pump, required high precision, plants known for the quality of their
casting were asked to study them, and those experienced in making
precision parts for steam engines » such as cylinder blocks, oil noz-
zles, oil pumps, speed regulators, precision slectrical appliances,
and meesuring instruments, and those experienced in making railway
electrical signal instruments were zsked to trial manufacture them,

In the orocess of attacking the technical key points, the small _
directing team organized the researchers of more than 10 scientific
researci institutes, universities, end special schools. In connec-
tion with their special assignments, they were sent to the vlants
concerned, to struggle together with the technicians and workers of
such plants. By so doing, their goal became concrete dRd clear, and
result was rapidly produced.

The Installation of the Engine Workshop in the Dairen Rolling Stock

Plant

The plants in charge of makinz the diesel engine and parts
picked the highly skilled workers and technicians and good equinment
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port in all things needed for the diesel engine. The iron and steel
plants of the various areas delivered the more than 30 kinds of alloy
steel needed for the diesel engine on schedule and according to the
specified quality and quantity.

Though pressed by their regular production tasks, many machine
plants, upon receiving a cooperative task for diesel engine parts,
would gzive it preferential handlinsz, The leadership unit of the Har-
bin electrical machinery plant took up position on the front line of
production, encouraged the personnel to struggle hard, and manufac-
tured the electrical machineries on schedule. The Shanghai steam
turbine plant vigorously promoted technical innovation, studied two
cogwheels at the same time, raised the processing efficiency, and as-
sured the progress of the construction of the diesel engine.

The Great Contributions of the Scientific Research Organs

The many scientific researc!. units and universities also under-
took the study of the technical parts in the trial nimauincturing of
the diesel engine, entered the practical field and the work site from
the schools, and cooperated in solving the technical noints promptly,
The crank shaft is one of the major parts of the diesel engine, Ac-
cordinzy to foreign data, it is made with alloy cast iron conteining
nickel and chrome. The railway scientific research departments and
the Dairen rolling stock plant got together, performed voluminous
research and experiments based on the actual conditions of China's
resourzes, and created new material for the crank shaft, using no
nickel, The Dairen industrial college helped the Dairen rolling
stock nlant design and manufacture 2 large boring macliine and solved
the need of cylinder block processing for the diesel engine., The
Shenghai Communication University, Pei-ching Iron and Steel Colleje,
Tientsin Industrial College, and other units also made great contri-
butions to the trial manufacturing of the diesel engine.

ThetTrree-Combine Struggle by Placing the Muman Element First

Tor the success of the diesel engine trial manufacturing, the
small directing team of the Railway Ministry stressed the importance
of placing the human element first., “ith the prospect of long range
develcoment in mind, while they applied to the state for investment
and acded some necessary new equiprient, they relied on the senior
workers and the technicians to renovate the processinz methods and
remodel the equipment. During the triel manufacturinz, the various
plants repaired and remodelled over 200 units of 211 kinds of equip-
ment, made close to 5,000 sets of processing facilities, and solved
the problem of the shortage of special equipment. In addition, new
processes such as the honing of the large cogwheel, the tempering of
the single cogwheel, electric discharge processing, etc., were adopt-
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for their trial production. The plant leadership always proceeded to
the very front line, where they worked at fixed spots and directed
the battle. For example, the Dairen rolling stock plant chose over
500 senior workers and technicians and more than 100 units of preci-
sion equipment, set up a diesel engine workshop, and concentrated on
making the diesel engine, The original casting workshop was utilized
to house the diesel workshop. T“herever possible, the men remodelled
or manufactured the equipment themselves. For example, after search-
iny tkes entire plant, the longest crank shaft was 1.5 m too short.
S0, they lengthened it and satisfied the need. They also made the
connecting rod, a special processinz equipment, at 1/10 the cost of
imoorted articles. They made a totel of 6 units of equipment and
successfully remodelled two units. During the process of trial manu-
facturing, the plant party commission secretary led 15 section chiefs
and over 4O essential processing and designing personnel to remain at
the diesel workshop, participate in the labor, and help discover and
solve the problems. The personnel of the planning, finance, supply,
marketing, and dining hall units also served on the front line of pro-
ducticn, and a great fervor was stirred up in the entire plant, The
skilled workers of the diesel workshop, who were mainly responsible
for the project, deployed a mass competition campaign. 3Iach offered
his own best skill. At the final contest, more than 10 items of high
speed cutting experiences were colleccted and promoted. Thus, the
processing precision of diesel engine parts vas assured and the pro-
duction efficiency almost tripled.

The Successful Trial Menufacturing of the Combustion Pressure Gauge,

ete.

A small plent of 50 or 60 persons, with old equipment and in-
ferior conditions, and without blueprints or special facilities, the
Shanghal electrical industrial instruments plant busied itself over
tens of thousands of Km, covering half of Shanghai, experimented
withou’ interruption for several menths, collected the basic data by
all kinds of means, and finally succeeded in trial manufacturing the
high hzat resistant combustion pressure gauge. The signal plant
which undertook the manufacture of the ._electric relsy broke down the
old practices, improved the designing, and greatly elevated the -
function of the electric relay. Other railway plants also devoted a
great offort and produced much result.

Cooperation of the Plants of Other Departments

The plants of metallurgical, machine, and chemical industrial
departients wvhich participated in the project, considered it their
own glorious task in trial manufacturing the diesel engine, and opened
the way for the birth of the diesel engine. They rendered great sup-
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ed. A1l these were the result of the "three-combine" of the leaders,
technicians, and workers, TFor example, the cylinder block of the
diesel. engine weighs 5.7 t and measures over l m. The processing pre-
cision of the 12 main axle sockets must be within 5« . By the .
usual way of processing, 5 large special machines are required, cost-
ing around 3 million yuan. They had to be manufactured domestically
as importing them would not serve the purpose. The technicians of

the Deiren rolling stock plant found the photographs of such machines
in foreign explanatory material, Together with the workers, they com-
pared, made drafts, remodelled the old equipment, and fundamentally
assured the processing precision,

In the early period of the “rial manufacturing, as the people
lacked practical experience, many of the plans and much of the data
came from foreign countries. Some items among them zreatly restrain-
ed the people's creativeness, After a period, the people mastered
many of the production principles, and the trial manufacturing work
succeeded. To summarize their experiences, many plants deployed mass
parts appraisal work since 1963, Questions and suggestions concern-
ing the plans and equipment were brought up by the workers directly
participating in production, and, under the "three-combine! method,
the technical documents, equipment, and quality were appraised, Based
on such appraisals, the people were mobilized, their thinking emanci-
pated, the restraints broken, and the technical innovation of process-
iny methods greatly improved. Some plants simplified the excessive
processes, improved the measurement of the material, raised the pro-
cessiny efficiency many times, and greatly reduced the production
cycle. The signal plant improved the design of three types of elec-
trical relays, raised the efficiency greatly, and surpassed the level
of the original foreign design. The regulating time which had re-
quired half month until now, could be done in two hours. Thus, China
rapidly broke through the technical barrier in the trial manufactur-
iny of the diesel engine, and created the condition for mass produc-
tion one year in advance.

At present, China is building diesel engine production and
experimental research bases. The enthusiasm is high. Talents of
certain technical levels are being trained, over 100 cooperative
plents are being built, and the conditions for production expansion
are belng prepared.

While electrification is the primary goal in China's railway
enterprise, diesel-ization is the great current task, With the con-
tinuous mass production of the three types of reliable engines as the
founcation, new and world level diesel engines will be developed.
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